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DETAILED ACTION 

1 . In the preliminary amendment filed April 28, 2005, claims 5 has been amended, and new 
claims 11-19 have been added, therefore, claims 1-19 are pending and examined. 

Informalities 

The disclosure is objected to because of the following informalities: 

2. The specification recites the amino acid sequence of His-Glu-Met-Gly or His-Glu-Met- 
Gly-His (e.g., at page 4, lines 6 and 8) without providing the sequence identifier "SEQ ID NO:". 
Applicant must comply with the requirements of sequence rules (37 CFR 1 .821-1 .825) to file a 
Sequence Listing (i.e., a paper copy and a computer readable form) containing all the sequences. 
Appropriate correction is required. 

3. The specification indicates the ACE shedding activity for CD59 was ACE dose- 
depehdent (shown in Fig. 1 1) and was inhibited by captopril (shown in Fig. 12) at page 22, lines 
25-26. However, it is Fig. 12 that indicates ACE dose-dependent effect, and Fig. 13 shows the 
inhibition by captopril. Appropriate correction is required. 

Claim Objections 

4. Claims 6, 7, 9, 10 and 14-19 are objected to because the claims recite the amino acid 
sequence of His-Glu-Met-Gly or His-Glu-Met-Gly-His without providing the sequence identifier 
"SEQ ID NO:". Appropriate correction is required. 

Claim Rejections -35 USC § 112 
The following is a quotation of the first paragraph of 35 U.S.C. 1 12: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the art to which it 
pertains, or with which it is most nearly connected, to make and use the same and shall set forth the best mode 
contemplated by the inventor of carrying out his invention. 
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5. Claims 1-7 and 11-19 are rejected under 35 U.S.C. 1 12, first paragraph, because the 
specification, while being enabling for a pharmaceutical composition comprising a mutant of an 
angiotensin-converting enzyme (ACE) and a pharmaceutical^ acceptable carrier, wherein the 
mutant has GPI-anchored protein releasing activity and is the ACE consisting of a substitution of 
Glu by Asp in the zinc binding sequence of His-Glu-Met-Gly-His; and an ACE-containing drug 
having the activity of suppressing accumulation of p-amyloid protein as indicated in the prior art, 
does not reasonably provide enablement for an angiotensin-converting enzyme (ACE) containing 
medicine, of which action mechanism is release of GPI-anchored protein from the cell surface, 
where the medicine can be used for preventing and curing prion-related diseases, bacterial 
infectious diseases, or male infertility due to sperm abnormality, and where the ACE can be a 
mutant having GPI-anchored protein releasing activity but its peptidase activity being 
inactivated. The specification does not enable any person skilled in the art to which it pertains, 
or with which it is most nearly connected, to make and/or use the invention commensurate in 
scope with these claims. 

Claims 1-7 and 11-19 encompass an angiotensin-converting enzyme (ACE) containing 
medicine, of which action mechanism is release of GPI-anchored protein from the cell surface, 
where the medicine can be used for preventing and curing prion-related diseases, bacterial 
infectious diseases, or male infertility due to sperm abnormality, and where the ACE can be a 
mutant having GPI-anchored protein releasing activity but its peptidase activity being 
inactivated. The specification, however, only discloses cursory conclusions without data 
supporting the findings, which state that ACE, either wild type or a mutant, has GPI-anchored 
protein releasing activity, the GPI-anchored proteins are the proteins that bound to cell 
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membrane via GPI-anchor, such as normal and pathogenic prion protein and CD 14 (the receptor 
for LPS), and cleaving GPI-anchor from GPI-anchored proteins can inactivate their harmful 
functions (pages 3-4). There are no indicia that the present application enables the full scope of 
the claims in view of an ACE having GPI-anchored protein releasing activity as a medicine as 
discussed in the stated rejection. The present application does not provide sufficient 
teaching/guidance as to enable the full scope of the claims. The factors considered in 
determining whether undue experimentation is required, are summarized in In re Wands (858 
F2d at 731,737, 8 USPQ2d at 1400,1404 (Fed. Cir.1988)). The factors most relevant to this 
rejection are the breadth of the claims, the absence or presence of working examples, the state of 
the prior art and relative skill of those in the art, the predictability or unpredictability of the art, 
the nature of the art, the amount of direction or guidance presented, and the amount of 
experimentation necessary. 

(1) . The breadth of the claims: 

The breadth of the claims is broad and encompasses unspecified variants regarding the 
ACE-containing medicine having GPI-anchored protein releasing activity, and the use of these 
ACE variants in the preventing and curing prion-related diseases, bacterial infectious diseases, or 
male infertility due to sperm abnormality, which are not adequately described or demonstrated in 
the specification. 

(2) . The absence or presence of working examples: 

The specification discloses that identification of GPI-anchored protein releasing factor is 
an ACE (section 2.2); ACE (either wild type or E414D mutant) can release certain GPI-anchored 
proteins from cell surface (section 2.3); GPI-anchored protein is cleaved by ACE (section 2.4); 
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and the GPI-anchored protein releasing activity of ACE is related to the sperm binding activity to 
eggs (section 2.5). However, there are no working examples indicating the use of an ACE 
having GPI-anchored protein releasing activity in the treating, preventing and curing prion- 
related diseases, bacterial infectious diseases, or male infertility due to sperm abnormality. 

(3) . The state of the prior art and relative skill of those in the art: 

The related art (e.g., Ko et al, JP 2001-316287) discloses a drug, which contains an 
angiotensin-converting enzyme (ACE) having the activity of suppressing accumulation of |3- 
amyloid protein, is used to treat Alzheimer's disease. However, the general knowledge and level 
of the skill in the art do not supplement the omitted description, the specification needs to 
provide teachings on the use of various ACEs having GPI-anchored protein releasing activity in 
the treating, preventing and curing prion-related diseases, bacterial infectious diseases, or male 
infertility due to sperm abnormality to be considered enabling for variants. 

(4) . Predictability or unpredictability of the art: 

The claims encompass an angiotensin-converting enzyme (ACE) containing medicine, of 
which action mechanism is release of GPI-anchored protein from the cell surface, however, the 
use of the ACE variants in the treatment of diseases are not adequately described in the 
specification, the invention is unpredictable regarding the structures of ACE that are effective in 
treating, preventing and curing prion-related diseases, bacterial infectious diseases, or male 
infertility. 

(5) . The amount of direction or guidance presented and the quantity of experimentation 
necessary: 
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The claims are directed to an angiotensin-converting enzyme (ACE) containing medicine, 
of which action mechanism is release of GPI-anchored protein from the cell surface. While the 
specification discloses ACE (either wild type or E414D mutant) can release certain GPI- 
anchored proteins from cell surface (section 2.3); GPI-anchored protein is cleaved by ACE 
(section 2.4); and the GPI-anchored protein releasing activity of ACE is related to the sperm 
binding activity to eggs (section 2.5), the specification does not describe the use of various ACEs 
having GPI-anchored protein releasing activity in the treating, preventing and curing prion- 
related diseases, bacterial infectious diseases, or male infertility, nor indicates how to extrapolate 
the in vitro effect to in vivo treatment. Furthermore, there are no working examples indicating 
the use of ACEs having GPI-anchored protein releasing activity in the treatment of diseases and 
their effects in the treatment. Furthermore, the specification does not show the ACEs can prevent 
and cure the diseases; and how the diseases can be monitored if the disease never occurs (i.e., 
prevention). Since the specification does not provide sufficient teachings on the use of various 
ACEs having GPI-anchored protein releasing activity in the treatment of the diseases, it is 
necessary to carry out undue experimentation to identify the ACEs that have GPI-anchored 
protein releasing activity and are effective for in vivo treatment. 
(6). Nature of the Invention 

The scope of the claims encompasses an angiotensin-converting enzyme (ACE) 
containing medicine, of which action mechanism is release of GPI-anchored protein from the cell 
surface, but the specification does not provide sufficient teachings on the identities of ACES that 
are effective in the treatment of diseases. Thus, the disclosure is not enabling for the reasons 
discussed above. 
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In summary, the scope of the claim is broader than the enabling disclosure. The working 
examples do not demonstrate the claimed medicine, the structures of active ACE and their 
effects in the in vivo treatment are unpredictable, and the teachings in the specification are 
limited, therefore, it is necessary to carry out undue experimentation to identify the ACEs having 
GPI-anchored protein releasing activity that are active in the treatment of diseases. 
6. Claims 1-7 and 11-19 are rejected under 35 U.S.C. 1 12, first paragraph, as failing to 
comply with the written description requirement. The claim(s) contains subject matter which 
was not described in the specification in such a way as to reasonably convey to one skilled in the 
relevant art that the inventor(s), at the time the application was filed, had possession of the 
claimed invention. 

Claims 1-7 and 1 1-19 are directed to an angiotensin-converting enzyme (ACE) 
containing medicine, of which action mechanism is release of GPI-anchored protein from the cell 
surface, where the medicine can be used for preventing and curing prion-related diseases, 
bacterial infectious diseases, or male infertility due to sperm abnormality, and where the ACE 
can be a mutant having GPI-anchored protein releasing activity but its peptidase activity being 
inactivated. 

In University of California v. Eli Lilly & Co., 43 USPQ2d 1938, the Court of Appeals for 
the Federal Circuit has held that " A written description of an invention involving a chemical 
genus, like a description of a chemical species, 'requires a precise definition, such as by structure, 
formula, [or] chemical name,' of the claimed subject matter sufficient to distinguish it from other 
materials". As indicated in MPEP § 2163, the written description requirement for a claimed 
genus may be satisfied through sufficient description of a representative number of species by 
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actual reduction to practice, reduction to drawings, or by disclosure of relevant, identifying 
characteristics, i.e., structure or other physical and/or chemical properties, by functional 
characteristics coupled with a known or disclosed correlation between function and structure, or 
by a combination of such identifying characteristics, sufficient to show that Applicant was in 
possession of the claimed genus. In addition, MPEP § 2163 states that a representative number of 
species means that the species which are adequately described are representative of the entire 
genus. Thus, when there is substantial variation within the genus, one must describe a sufficient 
variety of species to reflect the variation within the genus. 

While the specification discloses ACE, either wild type or a mutant (e.g., Glu— >Asp in 
the Zn binding region of His-Glu-Met-Gly-His), has GPI-anchored protein releasing activity, the 
GPI-anchored proteins are the proteins that bound to cell membrane via GPI-anchor, such as 
normal and pathogenic prion protein and CD 14 (the receptor for LPS), and cleaving GPI-anchor 
from GPI-anchored proteins can inactivate their harmful functions (pages 3-4), as well as the 
GPI activity of ACE is related to the sperm binding to eggs (Page 23, line 25-page 24, line 1 8), 
the specification does not describe the correlation between function and structure in the variants 
of ACE, nor discloses treating, preventing and curing prion-related diseases, bacterial infectious 
diseases, or male infertility with an ACE-containing medicine having GPI-anchored protein 
releasing activity. Furthermore, the specification does not describe the effect of ACE in the 
treatment of these diseases. Without guidance on structure to function/activity in the variants of 
ACE having GPI-anchored protein releasing activity, one skilled in the art would not know 
which ACE is functional, and which ACE can be used as a medicine for treating diseases. The 
lack of a structure to function/activity relationship of the ACE variants, and the lack of 
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representative species for the whole genus of ACE variants as medicine for the treatment of 
various diseases as encompassed by the claims, applicants have failed to sufficiently describe the 
claimed invention, in such full, clear, concise terms that a skilled artisan would not recognize 
applicants were in possession of the claimed invention. 

Claim Rejections - 35 USC § 112 
The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming 
the subject matter which the applicant regards as his invention. 

7. Claims 1-7 and 11-19 are rejected under 35 U.S.C. 1 12, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

8. Claims 1-7 and 1 1-19 are indefinite because of the use of the term "GPI", it is not clear 
what the term means. A fully spelled out word should be indicated in the first occurrence. 
Claims 2-7 and 1 1-19 are included in the rejection because they are dependent on a rejected 
claim and do not correct the deficiency of the claim from which they depend. 

9. Claims 2-4 and 1 1-19 are indefinite because claims 2-4 do not further limit the 
independent claim, claim 1 . The term cited "for preventing and curing prion-related diseases", 
"for preventing and curing bacterial infectious diseases", or "for preventing and curing male 
infertility due to sperm abnormality" is an intended use, which does not further limit the 
angiotensin-converiting enzyme containing medicine. Claims 1 1-19 are included in the rejection 
because they are dependent on a rejected claim and do not correct the deficiency of the claim 
from which they depend. 
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Claim Rejections - 35 USC §102 
The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 

basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(a) the invention was known or used by others in this country, or patented or described in a printed publication in this 
or a foreign country, before the invention thereof by the applicant for a patent 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

10. Claims 1-4 are rejected under 35 U.S.C. 102(a) as being anticipated by Ko et al (JP 
2001-3 16287, published on November 13, 2001 , English abstract). 

Ko et al. teach a drug, which contains an angiotensin-converting enzyme (ACE) having 
the activity of suppressing accumulation of p -amyloid protein as an active component, is used to 
treat Alzheimer's disease (see English abstract). Although the reference does not indicate ACE 
can release GPI-anchored protein from the cell surface, the ACE-containing drug taught by the 
reference is not different from the claimed ACE-containing medicine, which meets the criteria of 
claims 1-4. The term "for preventing and curing prion-related diseases", "for preventing and 
curing bacterial infectious diseases", or "for preventing and curing male infertility due to sperm 
abnormality" is an intended use, which does not have weight in a product claim. 

11. Claims 8-10 are rejected under 35 U.S.C. 102(b) as being anticipated by Wei et al (J. 
Biol. Chem. 266, 9002-9008 (1991)). 

Wei et al. teach angiotensin-converting enzyme (ACE) contains two zinc binding sites 
(HEMGH, residues 361-365 and 959-963), and mutations in two these two regions of ACE, e.g., 
ACE D 362, ACE d9 6o, ACEk361,365, ACE K 959,963, ACE D 362,960 and ACE K 36 1,365,959,963 (Fig. 1), result in 
inactivation of the corresponding active site (pages 9003-9005 ; Tables I-III; claims 8-10). 
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12. Claims 8-9 are rejected under 35 U.S.C. 102(b) as being anticipated by Jaspard et al (J. 
Biol. Chem. 268, 9496-9503 (1993)). 

Jaspard et al. teach angiotensin-converting enzyme (ACE) contains two zinc binding sites 
(HEMGH, residues 361-365 and 959-963), and mutations in two histidines of ACE, e.g., ACE K 
361,365 and ACE K 959,963 (Fig. 1), result in inactivation of the corresponding active site 
(pages 9498-9499; Tables HI; claims 8-9). 

13. Claim 8 is rejected under 35 U.S.C. 102(b) as being anticipated by Sen et al (J. Biol. 
Chem. 268, 25748-25754 (1993)). 

Sen et al teach mutations in two residues (Lys-154 and Tyr-236) of testicular 
angiotensin-converting enzyme, e.g., two single mutants, ACE T K154E and ACE T Y236F, and 
one double mutant (i.e., Tyr— >Phe and Lys— >Glu), where the enzymatic properties of the two 
single mutants and the wild type enzyme are similar, however the double mutant has about 20- 
fold lower specific activity and a Km value 8-fold higher than that of the wild type protein 
(abstract; page 25748, right column, last paragraph; page 25762, left column; Table I; claim 8). 

Conclusion 

14. No claims are allowed. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Chih-Min Kam whose telephone number is (571) 272-0948. The 
examiner can normally be reached on 8.00-4:30, Mon-Fri. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Kathleen Bragdon can be reached at 571-272-093 1 . The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 



Chih-MinKam,Ph.D. <^L-V^ CHIH-MIN KAM 

Primary Patent Examiner / PRIMARY EXAMINER 




CMK 

September 24, 2007 



